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1 



itmmi] ut<v (i) - o) (oxesr^tf^t 

(l) t7Sy^8*, ffilt:W»^W^ 

tsm (2) »-fe7^y^^ • ^y-w-nc* 
(3) r*-^JBJS*Hfc-fe7 s • io 

[B*3S2l ±E (2) iStcio^'C. *fl*oS« 

«£+sn#«iE«^7S • ^y-^v-b 
[»**3] ±e (2) ie^*3v^r. 

«fc1-6W##lE*«>*7 5 y** ■ ^y->^>-h 20 
[M*£4] ±E (2) IgKfcWC 
y - y b ©/> ft < £ t> *E 4r ftSWM" S - t 

JS5E*<^-fe7 S ' ^y -w— 

[R*«10] ^«**SW s *«ftfi^*5-^ 
«K i -T l E**?* 7 5 y * * * ^ y - ^ 



1 1 1 W«ifeft* 5 T -/*afe^*)'4 w i 
iftii-SII* 3 !! OK**)-*? ^ y ^ * • ^y->v- 

[BMWU 2] -fe^^^^WIW**!*^ 

3] **«»*#J*>3 5 0-4 5 0 nmiI 

*>it 5K*s^«i»ffi* s io-i5o x*foz>z t 

t1-S!»*«lEtt^-ir7^ y?* * i/y-yv- h± 
K/<*-y£?gjS1-S#ft. 

[!ft*5 1 4 ] *^»K*»JO 3 5 0-4 5 0 nmC 
fctt5»fti£o«#ffiri s 2 0-1 0 0t'&5:tS:»a 
£ + 5!i*SlE«0>-fe7Sy** * ^y-yv—b± 

15] */- V * y y tr;*^ 
Sr^fPi- 6 d * 1 

fto 

zi^r. -7^^7, -<y yr, *7>r k 7 

z^ry, y * J: t^aftr ^ ^ wBA^atfnfc* 
ft < t t-i-CfcS c ^ Srftfti: t5«#« l E««-fe 

ft. 

IB** 17] t7;^ »ft*»»*E 

S 1 0 2 3 0-7 01 

A 1 2 O3 5-2 51 

C a O 5-2 5! 

MgO 0-l0: 

B 3 Oa 3-5 011% 

T i O2 0-1 5fi*% 

»*4 0-6 0li%h T/U^T", ^3^7, 
<D*m7 4 7 -ft* 6 0-4 0fifi%i^JRt*«'&«3"C 

[W#« 18] v/-h^7!) -ftJ*4*^, 3c3£<fcSI4: 
^■TSr tSrftati-SW^lEttW-fey 
. ^y — yc/- h±tc/^-y^rffMi-5^ft 0 

[0 0 0 1 ] 



t% 
t% 



(3) 



®?$¥-7- 1 3 5 3 8 6 
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5 e -fc^*** • ^y-^i — hi:*±. 

[0 00 2] 10 
[0 0 0 3] ffi*<EHT7 v;^" ^y-^v/- Mi, 

weasp 1-232797 ^^^r^¥ 2-14145 

fc^fcMStetfc*, ^u^yy-^tt, n 20 
icj:o-c^y-y^-^^?^ : MLTv^^ 0 mbtitzfv 

Jt*>(t*flXS:fi*9o o-H^-C, ^y-yf-M-iiflt 

[0 0 0 4] WBBBB6 3-6 4 9 5 3^«fc<t 30 

^f|iji2-2 0 4 3 5 6^|l(:{t -fey^y^^JS 

h ic tr * r ^ Kfl^ft * ^tp ^ y - y ^ * s «* * tt 
[ooosl ft*^y->i/-h±«cWff^^- 



fflv^TjR^asrffiwu, s*«aJS:a<b-rs. sift 



fcffMLJ:? i-f5»£t-te* ^ y M^»S1<S« 
[0 0 0 6] 

tt(±, t7 S y^* * ^y— h±K$#;t£^-* 
Y^m^X?* by y^7 7>fft(cj:<9 
5 «rffi#+ 5 ^ * lc ft> 5 . 
[0 0 0 7] 

UT<D (l) ~ (3) <DJLUZ^tf^tZW&t1rZ>t 

(l) -fe7?y^^»5|c, ^a^ttWffijBfiE^fcJ:^* 

h*7y-*fij£*££#fc-t 
KSMk tt«U -fe^Sy** • ^y-W-hSrf^H 
(2) Bt-lr7 ^y-yv— M-& 

(3) i^-f T^-/K7>»ric*tbfcir7 5 * 
[ooosl -tftfrfe, **^(i-fe75y^^-e^i!iL 

[0 0 0 9] *3SWo (l) XSlc*sv^XttfflSixS^ 

-h^yy-ftjswtcov^-cttwt-^o ^-h^yy- 

[0 0 10] *36Wlc*3V>rttffl$ixS-t7^ 5>**t& 

[0 0 1 1] *«W»C*5^"Cftffl$HS-fe7^ 

[0 0 12] t7 ^ y ^^»*ia*C'ffl^5»-&»«^ 
LXIi, T/U^ (AU O a ) , */;U3-7 (ZrO 
2 ) , -7^i/7 (MgO) , ^y y T (BeO) , A 
7>fM3Al a O, - 2Si0 2 ), n-^^y-T h 
(5 s i O a * 2 A 1 2 O 3 • 2MgO) x ^ 

(MgO • au o 3 ) , y^^^y^ H (2 MgO 

. S i O a ) , 7;-t>f H (CaO-AUO, -2 
SiO.) , ir^^rv (BaO'AUOa • 2 S i 
O a ) , yU* (S i O^ ) , ^Uyxy^^^^h 
(MgO-SiO.) , a^kr /U ^ (A 1 N) ft if<7>© 



5 

[0 0 13] #7*-ir7 * y9*fe%7k<DWt LT 
14, tf«Jx.(£S i O2 , AU0 3 , C a (X B2 O3 & 

j:a!^Stcj6i:rMgo*3«tt/T i t^H^tsiSy 
^f7^f k k -tryu^ry, -> !J # & 4 1>' 

S i O2 30-7 0Mk% 

A 1 2 0 3 5-2 511% 

C a O 5-25 

MgO 0-10 fiS% 

B 2 O a 3-5 011% 

T i O2 0-1511% 

»*4 0-6 0li%i, TVl^^ v?/U3=T, ^ 

*v-7, yr, k ^—f^y^i k 
;k 7^f7n, ry-iMk t^^y, i/ 20 

Wte«|7>f 7-»*6 0-4 0li%^«^^' 
fc£ 0 i"4t3*>, S i O2 , A 1 2 O3 . C a O, Mg 
O, B 2 O3 , T i O2 <r>mf8MGMl*s iSyM&jm^ 

%(4N a 2 O, K 2 O, BaO, P b O, F e 2 0 3 , 
MnM, Cr»ft», NiO, CoBHtM^t 

T(4, s i o 2 -b 2 03 iktfy*. PbO-s i 02 

— A 1 2 O3 -B2 O3 %1iy^. CaO-S i O2 - 
A l 2 O3 -B2 O3 %ttfyXt£}£lZ s A 1 2 O3 , 5 
3? (S i O2 ) , Z r O2 , =»-' r>( 7^ hft^tfVfe? 

[0 0 15] ^7^a*»*^S i O2 (4 3 0-7 0 

14%(Olil^ib6:t34W*b<, 3 0 

0 S*% J: 9 # < 4 6 1 **S* < 40 

[0 0 1 6] A 1 2 O3 (45-2 5fift%0«SH-CK£ 

So 2 5li%«^^) W^^M^^y 7 hibts 

[0 0 1 7] CaO(45-2 5fiffl%OjEffl-CE^i-S 
<7?^»*Lt\ 5fiffl%J:9'>*<<CStBfa<OSRI!g« 
»«^»b*L)!f</i'9, OOOTOTWK/^ 



M¥7-l 3 5 3 8 6 
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< < <t^ e M g OI4 0 - 1 0 SS%^ 

[0 0 18] B2 O3 W7^7!J y hfcl 3 0 0-1 

a*, mmmm. asses* 

(i-try 5 y **«BjS?aK&8 0 0-1 0 0 0°C^|£[Stc 

(43-50 fi*%Ot&llJ& s »£ l> \ 3 aft%*W"C 
(4, B2 O3 S y^^OSSS^i&TL 

[0019] Ti0 2 (i0-15 fi*%Ofiill-Cia'&-t- 
7>< 7-(7)m^^J:oT(4^ H B BK^7^^-t7 

[0 0 2 0] te« 7 >f 7-©*(4, SS^)««W»S^ 

^l«iM^Wt^^^^-efc ^) , t<\zr 

y/^^T, k ^-TO^ k TV 

KT-C*S"f5wfc^fflJilc/j:6„ 4fc4 0li%*« 

ttiSot, mmyjy-m^z^tmti- 

5- ttCj;«9*t7^ ^^^^«Ja?aa&8 0 0-1 0 0 
O^U »»R««k *W 

[0 0 2 1 ] *JIW"Cffiffl -< ^HS**. 

0-5lt%St^Na 2 O, K 2 O, 
BaO, PbO, F e 2 O3 , MnSM, C r mt 

[0 0 2 2] $y*%m®*<»\mfet LT(4, ^'J^l 
I4\ JRW-CfeS S i O2 , A 1 2 O3, C a O, M g 

0, b- Oa , t i 02 tet*%mfe(Dm£mf&ttet>£ 



V 



(5) 

7 

[0 0 2 3] t&&it#7X<OMt#Wt LTIi. MgO- 
A 1 -2. Oa -SiO^ ^Li 2 O-AU 0 3 - Si 

Itltk X.tfMgO-A UO^-SiO, (CB* 0 3 <b 
S»filt«l««:ttI^"C, 9 0 0~1 0 0 0°CtMl, = 

L i 2 O-A 1 2 0 3 -S i Oz iCB 2 0 3 tmM^O 
[0 0 2 4] ±Elc*3V^rftffli-5-fe7 S y**ft*o> 

^lift^iO. 2~4ym, tt^ffif«2~3 0m 2 
/ g Sr^^Mfci-c t Lv\, J: 9 #* U^Sffl 
litt^SO. ^Ii2-2 0m 2 /g''C' 

fc5 0 z<omw\zbZk%ft»n%ft\z^xyttf+$ 

ft5 0 ftpfcK^HItfO. 2*im*J«a>»g\ *fcl** it 

4 9«i»£<^y->v'- htmbti^\ 

[0 0 2 5] **9la>-fc7 ^y->">- HO 

fttt«/IB <b 4 £ liStt* ** * » Wi" ^ti: 

(1) i^JcTfi»S4^*lo»Jt*i-6*&«tt«> 

^ y -^-^ y ^-«:asi# y ^— ^ >-^- £ * 

(2) »SK^7/<fc-&*U 3?#flir^K^*, 

(3) ISEff^*^-***^*^^^^^^*^- 

(4) ^7/^7;>i:*/^7^ft KfccQfli£*l4 

[0 0 2 6] «|i»*LV^36«(ktt»HB*afi»»li, «« 
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6:^ \z. «£ o X Si5gi-S ^ fc 

[0 0 2 7 ] ^fift^yU^V'ffiO^W^Wt LTI*. 

y^SL / & t ? y/u», >r^=iv», 
^74Mj5— k ^^/^r^y7-h. ^/i^^y 

i)7-h, sec-/W^!)7-K sec-^f 
;uy^^yy-b. -f V-zf^^T >7 y 7- K ^ 
fvM^y^— K ter t-7'W^7-K 

7-bs n-^yW^^7"F, ^^^^ P- 

[0 0 2 8] MttiDi^UV^fifaSfc LT^'-A- 
S, 7U/H, T^y;wg. y^SiOj;^*^^ 

So 

[0029] ^y viz/wssr^ri-s^^^vft^fifp^ 
-g*£L-a±, r^y/w»^y^^K >**y/n&^ 
y^vvK 7!)/^y> / ^"7/K zn^;vr^y/^ 

y^^y y^>x-r/K hyi^U v'v^i 

Sbl^ff*L<liO. 1-0. 8^-^Sl:-CfcSo ttto 
[0 0 3 0] ^9 LTfte>nfc««(w*^^->^St 

^uytt^f&fqa*:***"*^^ y/ua-&w^»ffi (a 

V) Ii50-180^«L<, J:"9#*L<(17 0- 
14 0T'fc6o $b(C^^L<(18 0-1 2 O^laST' 

3 3&s«*DU, iS*ttfeS1-6*^*^^So#|'&^(g;y 
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(ommmcnt a »»tt^«Ti- a £ 5 t 4 a t 

*r^i-5^>f T*-^ s t#P>ixl-< < fc£ 0 *fc^!>- 
#1-£#y ^(c&^T^y ^^^S^^ilvM5ch\ 

[0 0 3 1 ] ::;h,fc^#«fttt»Jiil** #y^-'M> 10 
^[SjJii-St^y— h 2 0-4 Omju \Z. 

y^ y A^^x/wfi^ffc. r^y/w^^T^fi^ 
y/i/»i^v->^^ y/w^^x/u^fi^ 20 

^ -y ^f;M^^^ff 
(±7/u=>— k^>. 7irby, y ^/uni^/i^ H 

t'&m^bhZo ftmmtLx\*. y^t'^^^f 

-j* y ,<>f y?*-(D 5-8 0li%t'fe5^Sfi U 
<, 8 0fift%^@^6<t^y->^-MC^^^^ 

-/k ^ p y t'^^yf > y/vs^^-r^fi 
£f£, y yu»3i^r/ufi'&*. r^y^s^-^T-^ 
-y ^ y ;v»x^r-^*S'&(*, -^f/^f 
y^yw^^^ y u- H»fll*i:3&5fo(f f>ix5o 

[0 0 3 2] ^mx\m^ti^it^mt^\tytR 
t\ it/ y /ur* y 7- k 



v y ^i/>^y rt-;ur^ y ^-h, n^-> 

;i/7^U7-h, ^d^^7^7-K ^ 

^!i7-h, ^ytn-^7^!J7-h, /yv/vvUT 
^U7-h, ^f*70D7^7^!)7-K 2 

-t kp^^w^ y 7- k y^cn/ur^ y 7 

— k 2- t Ko^t^d trVUT £ y 7- k << Vr^r 

>w7?y7-k >fy^f^7^!)7-h, 7^y 

y 7- k 2-/ h^'y^^T? y 7- * 

f i/y^y 31— /ur ^ y 7- k t^7Po^f;v 

7^y7-h, 7s/^W^y7-h, ^T7 
y/VT^y7— k ^y 7DDxf^7^y7-h, T 

y/Wbv^ d^^^7^ y 7- k fcr^7*y-/u 

A^7^!J7-h, 1, 4-^>^-^7^!l7 

- K 1. 3-^^!l3-^7^7-h, 3i 
f 1/y^y n— /Uv?7^ y 7" k ^fuy;/!]^ 

/uv^y^-k hyxfi/y^ya-/^7^y7 

-k #!Jifu^53-^7^!j7-K ^> 
^oiy^y h-/^t7^y7-h, '^^^ 

y fc Ko^r^>^7^ y 7— k h y ^ 

fq-/l,7 , o^yfh77^y7-F> ^y-trn-zUv^ 

7 ^ U7-F, t h**sifr># d^v/^7^ y 7 — 
k 3-/^7^ y 7- -fvw 

;^7H7-F, K y ^y-tro-yVvT^ y 7- 
h ij/fn^n/^ h y y 7- HisJiOLLEO 
7^y7-b^^^^y7-M:^if:t)^ y-^^ 

^yo^Df/i/hy>h^7^ i-t^/u- 

1 a* fc li 2 a Wittffl i" a ^ t & -e # ^ o ffiMRfc * 
^> v^ywiS t ^ vtt^«SfqSSr*i- 5 T ^ y 

1-1 Offift, »*L<I40. 5-5f**ffl^S 0 K7 

* y yvs^fi^*^*^^*^ ?a ^ ^7y -cD&jg 

^/h*<<C!), ^7y-**r'^»tk^-tt?5 s (£T1-5 
[0 0 3 3] *5IWT*ftffl$tl5*fi'&ffl*fe»I^A*W 

4, 4-tr* (^xf;u7^y) ^/7s;^ 

->f;^7x^Fy, y^y^hV. 7/U^ 
^yy, 2, 2-'^ S^r^T-tr h^^y y N 2, 2- 
i/ y h^r'>- 2 -7zn^/b- 2 - 7 m^;UTir h7x/ 
y, 2-t Ko^'>-2-yf^at s t7^; p 

-t-^f^PDTt h7x;y, mtvF 

V, 2->f-^^ :i r^> 2-^onf^fy 
hy s 2 — ry^Df^ft*t>hy, v^f/i^^^ 



(7) 

.11 

7yf7^yy s 2-t-^7yh7^/^ 2- 

/V, 2, (p-7^K^y^!if» -4- 

v^y-2- (o-^h^">*^-^) 1 

tK^/U) 1. 3-^7*-/V-"/n/<Vhy 

yf>-2- {o-x-V^yb^-^ **i/J*. 1- 
^7^-/W— 3 -zn is h }) jry—2— (o 

- [4- (^A^*) 7*^] -2-^7ty>' 
_ x ^^n/-?/ -*-7^ i/y^M-^^ K, 
y y^/^o^ h\ N-7^/1^^7? 
y KVv 4 ^ 4-7/^^yyfD^hyyK ^7* 2- 

^ h!i7'n^7x^/M/^V, iaK^b^^^^R 
[0 0 3 41 *a£M*M<l** ««IC*/U#^V/uSi: 

j£^b£^W-*+U o. i-5 0ll%«-C'i : 

Jjq£*u <tf9»*U<li, 2~2 5fiS%t:fc6o fi-& 

[0 0 3 5] i/y-^V- htJR^Ift 

MfSL<Dlt*>\z % y-h^7U-IM«M (UV) 

[0 0 3 6] -ffcfc*>, ir^^x&WcltT'l^ * 
* -C ft @E<fc L , !R« U X t 7 >f 7 * - » Bf& "C 

«St-fo5: £ Lit. LtA!otK»*»*9l 

s: js*p-r 5 w t tc j: o r «aft o> * ^ <o mmm 

£tu ^^^ffl»w«3ttt*»B^«<t*K#\ Sift" 7 * 
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y -yy- K<Z>T»* T-ftrtHKiK £ C * & < 3Si& 

[0 0 3 7] *^R»ft»]A s fc^*&* v^-MC 

^jRfeHWLTt, t7 5 y^^ft*(c«toTKSt, 

[0 0 3 8] **»!»ft#J *L-Cli350~450nm 

) »*k ^fyryia ^'J>» 7?y^h 
[0 0 3 9] r^ftfittTOttSttttt^HT, 

X^y^V- (Sudan Blue. C 22 H 18 N 2 O 
2 = 3 4 2. 4) , (C 17 Hi4N 2 O z = 2 7 

8. 31) , (Ci»HmN 2 0=2 7 6. 3 

i0 4) , xyyill (C 22 H 16 N 4 0= 3 5 2. 4) , * 

?>>IV (C M H2oN 4 O=3 8 0. 4 5),^^^ 

y^/SS (O i 1 Orange SS, CH 3 C« H 
4 N : N C ioHe OH = 2 6 2 . 3 1) t^/^tl/ 

y Y (O i 1 Violet, Ca.iH^Ne =3 7 9. 

4 6) , ^/Wio-OB (Oil Yellow 

OB, CH 3 C„H,4 N : NC 10 H 4 NH 2 = 2 6 1. 

3 3) ft^fcSa 5 , 2 5O-5 2 0 nmt«t^: 

[0040] ^«sfe»<oasaip4«i, ®^y->v-hcD 

5:^ 7*-A'0>KH£* s iK<* $47*— 
(C^fLTO. 0 5-2lt%!S s »*L^. 0. OSfifi 

50 ^tur L^^-y^7^-^^ffM^^^y->">- h 
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Ti"60T*»* L<fa\ L<l*0. 10- 

0. 7fia%r**>So 

[0 0 4 1] S«ftS^f>45^»»*9)^SllD*S 
&«£^&*£4Mcir7 S • 

[0 0 4 2] **M(C*5V^T, #*LV*»3teK£>«f#*S 
(350-4 50nm) a>4£Hj&Sfc5. 1" p ifc# 

[0 0 4 3] **W-C, »**l4TfE^)J:5J-S*i*tL 

[004 4] »fia*<0*»aS: I r ( I r liKS-Wfftft 

WftOBa SO3 £K»£tcfc9ttttTE*tl::J:S* 

I , WWciSfcofc*, »iR5>03fc3S«Sr I o t + S 

K»^P>oK*t»^*a*(* (I - I o) -eSfcS 
ft, 8i*gl*TKo(i) AJ:5l^ft*ti5 0 ±IE"C3te 
»K<0*ffil** W/cm 2 T*t>i-o 
[0 0 4 5] 

Pj*ft£=- log ((I-Io)/Ir) (l) 

1. «5tff]*»ADLfcft**^^«-effia2 0mm, 

&7£^$all2 0 0-6 5 0 nmX'mfeirZ>tmi<D£ 9 
3. fttllll -Cjfift3 5 0-4 5 0 nm<Z>ffiH£ 1 0 n 

[0 0 4 6] Wx.tf, 

3 5 0 nn><Dt #<D5ft#;*£0. 75 
3 6 0 nm<Ot t^a*SSr0. 8 0 
3 7 0 nmCOi: #<D«#|£Sr 0 . 85 



4 4 0 nm^itW!ft**S:0. 6 0 

4 5 0 nm(OtSO!8*jES:0. 5 5 t LT, 
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3 5 0-3 6 0 nmWS»fl)B9*AiU 
ffifBA = (0. 75 + 0. 80) XI 0/2 = 7. 75 
®fgB = (0. 8 0 + 0. 8 5) Xl0/2 = 8. 25 



®ffij= (0. 6 0+0. 5 5) Xl0/2 = 5. 75 
10 kteh 0 1 0EPplwffi»^W-S(iTIE<oJ:5(cL-C* 

S=A+B + C+ ■ • • • + J 

±fE<OffiffiS£, 3 5 0-4 5 0 nmfcfcttSK**^ 
[0 0 4 7] *|gB^T-7>J- h V y?77 jfcXV-iT* 

1i<Z)»*LV^Ilii, 2 0- 1 0 OT'fc 1 ^ 
20 U*4SHIi3 0-7 0T*&6 o K3tfiO«[»fl6^2 0* 

[0 0 4 8] #*WTlBffl F !) MZ 

a^ffiin 0-1 so-cfcsr i*s»*Lv^ e ^U-y 

*x*v\, *fci 5 0*ax.Si:96^»^*ffiw-«r*(K 
iR * tlX L * i ^t3Kq B utt*«Mrt3SS # ft ± t * t vEreff 

[0 0 4 9] *«M(C*3V^"C-fe7 5 s/^*»*|C^*:h, 
40 5 Pb, Bi, Fe, Ni, Mn, Co, Mg&<hV)£ 

B»Sr-^x<cvMb'&«!l (S5£<b»J) Sras*DL"Cy/HbSr 

50 &-'t&R j &kimig&k<nt£mts hz^imtmm 
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7 x yg£ y ? <> a ft k*i> ^ / Wbfflffl * 
[0 0 5 0] ^v;/ h y 7^-^Srffl^T-fe7S 

:i^^«t 9 l-S^fc 1 - 2 4 p# 

fclftSrt-S. #*L<fi2 0-3 0°CTT'i^ 

[0051] **wtc*3^r«ffl*ix5S^t;»J<z)W'& 

(££*b*J/iZ7S ttO. 2-4fil;%^ 

#*L<. £<b^0. 4-3fift%T-fc5wi:dSJ:l9# 
£U\, 0, 2a*%*«T*(i^y^-<7>*«RJ£S:B6 

#H«*T-o^y K©ttfiRB#(c*s^-c*y^ 

[0 0 5 2] ^WC&^Tiry 5 y^X • ^y— 

jfl. S«£#Jtak pTSJSL BMbKitSh #tt»K 

[0 0 5 3] *I8»JH, «KSri«]±$-fr6fc*t-aSAP$ 
tu6o *«#]<Dft#«£ LT, 2, 4-^^/W^^^r 

fyhy, -yv^p 2, 3 — tr^ 

(4 -^xf^7 5 /^OfvU) S/^P'<V*/>\ 

2, (4 - ^-fV7 X^-^>-f}V) i/$u^ 

- 4 -^fvUS^ n^^riJ-/ >\ ;t7-^h>, 
4, 4, (i?ifyP7;/) -^<V/7^y>, 

4, 4-fcT* 4, 4 - \f 

tWv^;^ 2- (p-^^W;y7x^i/t' 
-i/y) ->fyt7hfry-/K l, 3-"tr* (4 

-is* fvV7 X J*< s s*fi\A Tir 1, 3-#/U# 

-yv-tf* (4 -v^t?vu7 S /-Oifyw) 7-trh>\ 

3, 3 -^A'tf-^-fc*'* (7-^W;/^-7!J 

/ gc&SBM' V7;/K v^fvi'T * 7 gc&Stt-< V 7 



(9) «¥7 - 1 3 5 3 8 6 

16 

3-7ss;i/-5' — <y/^/uft-fKr/- 
l«4fcli2a«±ffiffl+-5^4^-C#5. fcfc, 

£ D n«ffl*:**ww-fe7 v;^' ^y-y->- He 
^vv^mm^-thT.^ y/u^*fi^*t*Ki£ 

tt^ft^atcWLtiiftO. l~3 0Sic%, 
10 £L<tt0. 5-1 5fift%-C*>S 0 *tllS»J^ffl:* s '>4 

[0 0 5 4] jRfi-&»±#](i, «SB*<0S»K*tt«rr6l± 

LTI** t Ko^yy, n-^FdV^7i^7; 
>\ 7i7f7i/y, p - t -rf^-^liT-^— /k n- 

^ai^/^-f^^yUT ^ V, 2, 6 -v- t -yf-A-- p 

««\ o. i-2 0li%, J:f?#*L<(i, o. 5- 

[0 0 5 5] prffl#]Oft#W/«f«t LTtt, i?7T*y 
30 -/K ^y-fe y >4^Sfe(ft>*l6o 

[0056] «ftK±»Jtt. wffWciottsr^y/u^ 

LTtt, 2, 6 - ^- t -7?-;U- p - ^ 
7'f/Hbt: Ka^V7^y-/K 2, 6 - is 

- t -4 -xf/U7xy — /V, 2, 2-yf uv-t^ 

- (4-^^-6-t-^7i;-^) , 2, 2 
~yf l/y-t^- (4 6 ~ t -7'f/U7x 

, 4, (3 -/^/U- 6- t -7* 

f/V7xy-/P) , 1, 1, (2-^^/U 
40 -6 - t --f^/uy nS— ;V) s l, l, 3-Hy*- 
(2-^f-/^-4-t Kn^->- t -T^A^m—yU) 
y^y, h'X [3, 3-tTX- (4-fc Kn^f->-3- 

/i^x^f;K ^^^WyDt'tt-K hy^ 

y/w**S^#, 3^Ctt<b^»*5J:t5*a^H*«B(0 
^fotc^LTO. 0l-5ii% J:9#*L<li0. 
so i-ififfl%r-a>5. BftfbK^ffJ^i^'Xtttixtfftff 
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[0057] *«wu*3(t5^>- y -tmmcnWi 

[0 0 5 8] (a)t7; ; (a) , 

(b) Ofr3(C#+LT8 0-9 4SS:% 

(b) tJttfc^/u^^^/uSirai^^^tt^FfiaS** 

(a) , (b) <7>Wc#LT2 0-6Sf:% 

(c) *S^BB*fe#J : (b) (C#LT2-2 5 

(d) °»^i»»*:SiJ ; (a) tc^LTO. 0 5 

±1ElC*3^TJ:f9ff*L<H, (a) , (b) &±Tf 
(d) ^OftjSSr-tiL-?: # ix8 4-9 2fifl%. 16- 

8ii%, fcj:t/o. i-is*%<7?eiaica«-t-5o 

^ X V \> r £>|flia h 5 £ »*B#i-*3^T»^lft^ & < 

£«rfc<U L (MI) /S (Hmffif) =20*m/2 
(b) jSft-CfcSfiiWtc^yu^^rVyuStai^u^ 

[0 0 5 9] *|S^©^ y-Vv— hffiO'>-M7U 
iVTsivy y -yfo^ h y&^'tlibcO 

[0060] ^feiw^Btcjtis-c, *r«iS«L 3r£ft 
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A-£>5l/Mi7 T-fctxIi 1 2 -4 8 0$^ 

»»-S£U *7y-«:ft«1-3. ^7^-t 

[0 0 6 1] £<b(;:, ^7y-^ttaSr«S1-5fc«>^ 

^5t-JC i:-c±fa^»«ESras*ni-5 0 u^i* 1 

0 0 0/j^b 5 0 0 0 c p s (ir>^ • #>fX) -efe*?. 

*7 y — li K^^TV- KSrfflv^r^y ^tvu^/i- 
10 A±(Cig^iCif:^ 1 0 /z m~ 6 0 0 u mlCfi6»*f 5 D 

[0 0 6 2] $7^' ^y h<£> 

ff^fiil«\ 1 0^f>6 0 0 Mm(OjaiaT?fel9, L 
<li30- 300/i m"efeSe 6 0 0 n m£@;L5 

6„ 1 0 *m*MT*fc5£^y— i'v'-N<7>8t!3 

<<*I9, t7; y^^StE»tt^(ST-**5<OT*#*L 
<^V\ r£D|5[l(C^5<bfl0. 0 1-0. 2mm^ 

^y-y^h©f*|:J;otaft5^ hit 

*LV\ 4 0 ^1 mSWt^l±4 0 // mW^-f 7 
30 ?FM^»^LW 

[0 0 6 3] O^T, t7;y^^« ^y— y^>- h 

i&jfctz>y* h y y^^-ffitc.to-cfc.fc^u fi 
si K y / \s t - <t 5 ^ v ^ y ^ ife -c ^ >r r ^ - ^ &f& L , 

[0064] iry^^^x - ^y->->— hiC^^T^ 
40 ->v*yir hy y?yyj-mc£*)B$i1rZ>M£t*. 

***t=tt^y-w- h^ff^.(cJ:oTta<cS^, 5 
- 1 0 0 mW/ c cothl^co^iiiE7K^^r$rffiV^T 1 
-3 0»Pfl«*S:ff<CPCi:^»*L^o 

^y-yv/-h(ois^icj:oraaa^x*ss*s, 
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^TK^ffit LT*BMfc-t- h y !>^*fi${k*/u>'*A* 
W«7/u* y *S«S:ffl V^fc*^«g^{cT/u* y 

s„ T/u*y*«SKw»*(ia»o. 0 1-5111 

«tf9»*L<li0. l-lfiffl:%-efe-5, T/V3!7y«ffi 
[0 0 6 5] fi@EKy/HCJ:5X>^i/^jfe-c^ 

^y - h*ffi^Wbi^|j:'>i< H5 M m 

W±*>*xtf6l\, L<*11 0 nm«±t?*>5 0 5// 

-^W8il:45 e 7 * h y 

2 0-1 0 0 0mJ/cm 2 0>*Sffi!& s #$ t 

[0 0 6 6] •y-fT*— ;U£>&|*, 0. 0 0 5 — 0. 2 
mmiSt'fo^ ^^T^-zUfyf-li, 0. 01- 
5. OmmSStfcS. 

[0 0 6 7] *3gw^^y-v->- h 0>W£\ 8 
-fob* ^^'^^^yy-^y-y^h^M 

[0 0 6 8 ] ^J^tC, ^IStDBBM^^T*-^ 
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[0 0 6 9 ] ;w^-yv'- ho>>V7/t-;K:^t 
«tn#»*, t$m{«»*, &tftttft££* 

[0 0 7 1 ] LTIi, Cu, Au, Ag, 

Pd, Pt, W, Motet'(D£mhZ>\<^$zrLb£'&tf 

£&fc^s«if fens. 

[0 0 7 2] Cu*««#3|S&*t LTIi, Cu (9 7- 
70) -Ag (3 0-3 0) , Cu (9 5-6 0) -N 
i (5-40) , Cu (9 0- 7 0) -Ag (5-2 

o) , cr (3-i5) («± o fti*mm%%mi- 0 

L<ffl^f>ft5 0 ±E^it>T-Cu-Ag3lS&*^»4L 
20 <, ^t('-CtCu©*IS:.3-3 01i%OAg'C3 

[0073] Au, A Rl Pd, Pt»»|»8*iL 
XII, Ag (3 0- 8 0) -Pd (7 0-2 0) , Ag 

(4 0- 7 0) -Pd (60-10) -Pt (5-2 
0) , Ag (30-80) -Pd (60-10) -Cr 

(5-15) , Pt (2 0-4 0) -Au (60-4 
0) -Pd (20) , Au (75-80) -Pt (25 
-20) , Au (6 0-8 0) -Pd (4 0- 2 0) , 
30 Ag (4 0- 9 5) -Pt (60-5) , Pt (60- 

90) -Rh (40-10) (JEU: o ft&m-AYozm 

[0 0 7 4 ] W, Mo^»t#S*i Ltli, W, W 
(92—98) — TiB* (8-2), W (92-9 
8) -ZrB, (2-8), W- (92-98) -Ti 
B a (1-7) -ZrB 2 (1-7) , W (95-6 
0) -TiN (5-60) , W (90-60) -TiN 
40 (5 - 3 5) -Ti0 2 (2-10) , W (90-6 
0) -TiN (5-35) -TiO^ (2-10) — N 
i (1-10) , W (9 9. 7-97) -A 1 N (0. 
3-3) , W (10-90) -Mo (90-10) , W 
(9 2- 9 8) -AU Y 2 O a (8-2) , Mo, M 
o (92-98) -TiB a (8-2) , Mo (92- 
98) -ZrB 2 (8-2) , Mo (92-8) -T i 
B a (1-7) -ZrB 2 (1 -7) , Mo-T i N, 
Mo (90-60) -TiN (5-35) -TiO 
2 (2-10) , Mo (9 0-6 0) -TiN (5-3 
50 5) -TiOs (2-10) -Ni (1-10), Mo 
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(99. 7-97) —A 1 N (0. 3-3) , Mo "(6 
0-90) -Mn (40-10) -S i0 2 (0-2 
0) , W (30-90) -Mo (30-70) -Mn 

(3-3 0) fcif<Z)2 7C^ 3 5c^ffi£&K»*J& 5 # 
* l<m^btlZ> 0 ±m<DtpX*T i Bn , Z r B 2 , T 
iN, A1N, Ni 4 TiO, SriSAnLfcfc^tt*#IIS 

[0 0 7 5] &ffim*b Ru0 2 , RuO. 

^ Al»**5«tr^B a O3 A 10 

I n 2 Oa RuO. 
La Be -#7*t&*. Sn0 2 j6APa B n-^7^» 
N i Ob L i 2 O3 -B2O 
3 - S i O2 -RO (RIlMg , C a , S r , BaO^ 

[0 0 7 6] Ru0 2 fi % &J£JB;fcJ;t«£fi*, 
IWD^n- /Mfc£*<>:ffc$*l5C dBiRu 
2O7, BiRu 2 O7 , BaRuOe, LaRu 20 
0 3 , SrRuOa, CaRuOas Ba 2 Ru0 4 ^ 
^-CfcJ;^,, R11O2 7k b Ltfi, Ru0 2 -S i O2 

[0 0 7 7] A l3|»**3j:t5B2 Oa 
»*t LXIi, A l 1 5fi*%, B 2 0 3 Sr^^T 

t6^7^^9 6-8 5li%T^^ 0 B 2 0 3 £ 

B2 O3 -BaO-S i 

0 2 -Ta 2 O e -Ala 0 3 -CaO-MgO|/^' 
ffihtfbtlZo ^tl\ZM oSi 2 , AlSi 2 , WSi 

2, t i s i 2 tiib'to&mmim&^tsz bhT*zz> 0 30 

[0 0 7 8] Al»*, »»&JR»**3j:OtB a 0 3 £ 
irii, ±E<7)A1&^J;(;b 

Mo, Zr, Ti N Niftwa»4*a*mt5 

[0 0 7 9] I n 2 Oa *-^7^»*ll 3 0-8 0 
11%^) I 11 2 O3 Tfrb^ 7 0-2 0ll%^7^S 
*^?><C5t0^fc(f ib^^o I n 2 O3 TfcbLXl*. 

1 TO (SnSrl n 2 O a \Z K-Zlf;^) , I n 2 

0 3 , S b£ K-^L/tS 11O2 -f Sn0 2 40 
t%Z>o #7*t&*£ LTIi, S i O2 - A 1 2O 

3 -MgO-ZnO-B2 Oa -BaO^/^'t'fc^ 

C«0*Tii, S i0 2 -B 2 O3 «^is?att3g-et5^ 

[0 0 8 0] R11O2 LaBe -#7* 

SnO a »APn°a-^7^*&*fe-5^{iS<b*-^ 

fift%"e-t<oajai±, a i a o a 1 0-3011%, b 

2 0 3 6 ~ 3 0 fifl%, S i O2 10-45 Sffi%, C 
aO5-4 0ll% N ZnO15.~5 0li%tfc^ 50 



4*88^ 7- 1 3 5 3 8 6 

22 

itel0~70li%WRuO 2 , La Be, SnO 

2 mm&hz>^imimxfoz> 0 
[0081] mmfc®*b lt(±, om&mmb Ltz® 

?jK ^fttbfST i O2 *l»tttf* (ii^if^n^* 

[0 0 8 2] ©OlSSrSaii LfzWmb LXit, 
S^PbTiOa , ^^fy»»PbW0 3 , 
KftPbZnOa , ftRftPbFeOa . t^v^A 
S^PbMgOa , ^iidPbZbOa, = 5/^ 
I£fe v P b N i O3 , v^a^Sf&P b Z r 0 3 , 
*zfx*<<( h*R«f*\ ioJ;t>Mf^yT i O2 <c ^ 
tf**>(f fbft£tf\ ft*W*R«*»*t LXfl, Pb 

(FexW (1 - x) ) 0 3 -Pb (Fe y Nb<i- y > ) O 
a, PbTiOa -Pb (MgxNb <i- B > ) O3 , P 
b (Z n* N b u «> ) O a -BaTiOa, Pb (Z 
n* Nbd-x) ) O3 -Pb (Fe y Wo_ y > ) Oa - 
Pb (Fez Nb<,-,) ) Oa , Pb (Z n* Nb 
<i-x> ) 0 3 - P b T i Oa -B a T i O3 , P b (M 
fix W (1 -x> ) O3 -PbTi0 3 - PbZrOa , P 
b (MgxNb a-x> 0 3 -PbTi0 3 - Pb (Mr 
y Wo- y ) ) Oa , P b (Mgx W C1 - X > ) O3 -P b 

( Z r y T i Oo~ y > ) Oa + ZnO, Pb (M g x N 
b <,-*> ) 0 3 - PbTi0 3 -PbO, Pb (Fe x 
Nb<!- X > ) 0 3 -Pb (Mgy Nbd- y ) ) 0 3 , 

(1 - Z) PbT i 0 3 -Z (La 2 0 3 ) ¥<D 2 
**fc(i37C«Offl^n^*>f Mfc^*^ (Pbx 
B a o- x> ) Z r 0 3 , Sr x Pb <,- x > T i O3 , P 
LZT { (Pbci-x) La x ) (Zr y Ti z ) 
<i-x/o o 3 } t£¥<n\k£fy)ftmi btl% 0 

[0083] ®<d?- $j*&mmb Lizm&b 

LTtt, 7 $J*B a T i O3 , ^ h 

P>f^SrTi0 3 , ^^yg^^CaZ 
rOa, 7^^#^>r>i*C a T i Oa «^5&lf £> 
*i£t)\ ft*«J*R«*»*i: LTfi, (B ax S r 
<i-xj ) ( S n y T i ci- y > ) O3 t B a (T i x S 11 
<i~x5 ) O3 , B a x S r <,-x> T i 0 3 , B a T i O 
3-CaZrOa, BaTi0 3 -Bi„Ti a 0i 2 , 
(BaxCa<,-x>) (Zr v Ti 0<i- y > ) 0 3 <C if 

[ 0 0 8 4] UTIi, 5 

[0085] mft&mmmvib lxh ^*po<><os: 



(13) 
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GS*I) /S (itifflffi) =2 0ym/2 0//m^W|/N 
[0 0 8 6] JS^fctt^-* h£flH>Ti?7 5 y^* • ^ 

Files* u e«-j-5 0 

[0 0 8 7] 
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K y A- T* «y>f T * - * ffM L it ? 

[0 0 8 8] z<D±i\zi'-hmmzmi£<om»* ma 

ft, 9 0-1 3 0 t C«t'5 0-2 0 0 kg/cm 2 
©EE* "CIS* U #SSS^e>45'>- h4rf^»1-5„ 
[0 0 8 9] ft (c, «fifc^lCT±ia<Z)v'- FSrttfifcLT 
^7 *-/Kc3»flcfc j: £ <tv< * - y as JIM $ 

ix^ir 7 s y ? *#sa«*:fl«i-s. m&Mm%*m. 

7 5 ^*£>5^I4#7* • "fe7 S y ^^d*e>4Sffiia 

^7>r has-c-tt, i 6 o oTcsfi^aar-ftB*™^ 

Cu, W, Mo, W-Mofc^G>3(ft"t? 

u, W, Mo, W-Mot*«I^3~100ppm^ 

>^-££lc«{b, 3K3S<*-e5rfij£fc LT 3 0 
0-6 0 0tT5^W B »Udi 8 0 0- 1 6 

[0 0 9 0] *fig«W#Ba« I t a (ca#i-5K*ft(i2 
0 0 p p m£AT\ <fc 9 ff $ L < 14 5 0 p p mSXTVfc 



[0 0 9 1] 

[0 0 9 2] Hjgffl 1-10 

A. t7 ; 

<D9 9. 5%^7;Ktte;^WHl. 7/2 
itk Jt»ffi8(l. lm 2 /gW8«ft* e 
® 3 — r-f 7-f h«9* ;^P±Sa^fl2. 4/im, JtSffi 
10 «5. 0m 2 /gOSftS*. 

<3>#7*-;fc7 5 ; TyU?^ («7o 

-) 8*5 0%, #7*8*5 0%, (#7*»ritli, 
S i0 2 ; 60, CaO; 20, AU O a ; 2 0 , M 
.gO ; 5, B 2 O a ; 5, Ti0 2 ; 3ffc5, #7* 
8*I4^&T H7^-(CTiW*U »*^spt&tt-T- 
2. 2/im, it^Sffl, 1. 5m 2 /gc7)^8* 

B. «^«KK«ffl 

<WT*Jfe» ; 7/|^ ; X^VIV (Sudan ) 
20 ; C 2 „H 2 oN 4 O, ; 3 8 0. 4 5 

; 7/*M I t>f/WxD-OB (Oil Ye 

How OB ) 

ffc^st ; CHa C1 Hi N : NCioH, NH 2 , ^ 
1; 261. 3 3 

C. ^U-7-;qy^ 

4 (MAA) , 3 0%<Wf;M 

^7^Ul/-h (MMA) *3j;tf3 0%©*^uy (S 
t) ^bftS^ltttW^^v'^S (MAA) tc SI- 
LT 0. 4^ft (4 0%(Ctg^i"5) 0D^yi/v?/M^ 
30 T^yu-h (GMA) %tt1nRj&£-&1Z#y-?- 0 *° 
y-7-tD^{ffi|4 9 5T*>ofc e 
[0 0 9 3] D. #Rj£tt<fc#* 
h y ^^n-;u • 7*P^y - \.\)r$ \) 
E. 

^y^n^U7^3-/u (I PA) , y^/uryun-zu 
(BA) :fc«J:tfp*?vU:t?vHr h> (MEK) ©jl£j8 
^(16:2:82) 
F. 3tfi^BH*&#J 

40 8ft|:SLT2 0%»ADLfc o 
[0 0 9 4] G. *tjfi#j 

£©*£?P(;:ttLT2 0%j»JDLfc. 
[0 0 9 5] H. ^rgi^j 

v ; y^/U7^U-h (DBP) W!Jv-t^;-7-t 

[0096] i . 

"7o-i// (G-7 0 0, 

50 %j6*PLfc 0 
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[0097] <^y-y>— h<Dfc9&> 

iS&fcJ:tf#y^-'My^&2R£U fg#L&^tbi 
2 o'CSt-Apir Li--<rco^ y -r-/<-< ytffrfym^ 

[0 0 9 8] b. mytmmm^im 

%) ffil, y^p (I PA) te^ft? 

£ -£ fc a ^ 7h ^^tsc^j x. r * * v-fj if t^j 
*v-^£^r, i 5 0-2 o o"Cco?affr*ftj»L, 

I P A fcJKlg ^ 9 LT^^collT-iry ? y 

t>*^ 2 fC*rf , 

[0 0 9 9] C. — E^K 20 

*-?2 4B#fflfi5SR£U HRLfc. £f>C:Jl2S# 

*yV-<D&mte, y^yfyj-^Y'&mt (Sit; 
RVDV-II + ) TlsHgft5 0 r pm"ClSL"C2 0 0 
0 c p s X'h-otZo 

[0 10 0] *7 y *3«ttJ«*2(^i- 0 30 

[010 1] D. ?})->i/-h<Dftm 
j«»(i*^i»SriE»rLfc^rt-CjKy j^tvuco** y T 
7^/UA<h^W- KircO^-v^y^O. 7mmtU 

fco fabtllt? hfoRffttl 4 5-1 5 5 

[0 10 2] E. 83t, Sift 
±8eT^KLfc^y-y^- HS: 1 3 Omm^CWL 
fcfi, ififi9 0°CtC4 OSMPfftU «at*aSI6*'ti:fcc 
9:tC^nA^^^SrfflV^Ta6 0 /j mO^wT*— 40 

SE*«*TS:ttffl L"CB3tft 2 5 0mj/cm 2 
[0103] F. £V T*-Mzm$&&&& 
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tzktf) (t 7 ; y^^t»*<3)*rffl'^fct#) 

[0104] G. mfo'<*->Mf$. 

Lfc. iSS*tt2»«^-^ h(Dff^J:^^0-<-^ He 

^7V^-7 hSrffl^T** y -^WeiJfe-efrofco J: 
fc^y-vx- Mc(i«*tt^ v^xv^-^ h*, 

[0105] 1 . «t*tt««-<-^ h©fE« 

i - i 

[0106] ; 3 . 0 

fc. 

[0 10 7] ®^^fy»* ; #®*»«(7)5iZjStt 
^&2. Ofim, tfc*MB0. 2m 2 /g^t5&^ 

[0 10 8] ±fEC0««ft*«r-tnm^-^ hfififcfc 
1X8 9%8sAnLfc 0 

[0 10 9] 1-2 ^y^-/<-fv^- 
4 0%W^7^!);i/» (MA A) x 3 0%(O^f;M 
^7^!iU-h (MMA) *5j:tK3 0%(O7,fl/y (S 
t) A»ib*5*l[^(*:0*^^^S (MA A) 
UO. 4S1 Uo%icttsi-5) w^y^/M^ 
r^yu-h (GMA) &tt*PK/S£-ti:fc#y^- 0 # 

p^Miiioot'fcot, #y^-£6%8yjnL 
[oiio] 1-3 

h y ^^p-/u . yn/o • h yr^ y 7- hfe4%jS 
[o i i i ] i - 5 Uy*y y y h 

g^tTj/uv/^i. (s. o) , mtms (2 8. i) , m 

ft*** (2 5. 0) , -mktrjm (2 2. 8) , » 
iti-hV^M, (8. 8) , gfcftvvi^-^A (4. 5) 

*5j;utr/u5-7- (5. 8) y y h 

4rl%jR*PLfc 8 
[0112] 1-4 

1 - 5 Ttfi^HteSJ 

ft -7;y • r-t h7^y >«:2%8s*PLfc (^y-^- 



(15) 
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[0113] 1-6 SIMM 

y^7^l/-h (DBP) S:0. 6%j»*DLfc (# 

o%) 0 
1-7 tf^ij 
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